
I (12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date (10) International Publication Number 

29 March 2001 (29.03.2001) pCT WO 01/21180 Al 

(51) International Patent Classification^: A61K 31/655, [GB/US]; 712 Mill Grove Drive, Norristown, PA 19403 

C07D 231/22, 231/26, 231/38 (US). LUENGO, Juan, 1. [ES/US]; 701 Pondview Drive, 

Audubon, PA 19403 (US). LIU, Nannan [CN/US]; 2828 
(2 J) International Application Number: PCT/USOO/26059 Egypt Road, Audubon, PA 19403 (US). 

(22) International Filing Date: (74) Agents: DUSTMAN, Wayne, J. et al.; SmithKline 

22 September 2000 (22.09.2000) Beecham Corporation, Corporate Intellectual Property, 

UW2220, 709 Swedeiand Road, P.O. Box 1539, King of 

(25) Filing Language: English ^^''^^ 19406-0939 (US). 

(26) Publication Language: English Designated States (national): AU, CA, JP, US. 

(30) Priority Data: (84) Designated States (regional): European patent (AT, BE, 

60/155,958 24 September 1999 (24.09.1999) US CH, CY, DE. DK, ES, H, FR, GB, GR. IE, IT, LU, MC, 

NL, PT, SE). 

(71) Applicant (for all designated States except US): 

SMITHKLINE BEECHAM CORPORATION Published: 

[USAJS]; One Franklin Plaza, Philadelphia, PA 19103 — IVith international search report. 
= (US). 

^= For two-letter codes and other abbreviations, refer to the "Guid- 

wSSSZ (72) Inven tors; and ance Notes on Codes and A bbreviations " appearing at the begin- 

(75) Inventors/Applicants (for US only): DUFFY, Kevin, J. ning of each regular issue of the PCT Gazette. 



00 

^ 

^ (54) Title: THROMBOPOIETIN MIMETICS 

^ (57) Abstract: Invented are non-peptide TPO mimetics. Also invented is a method of treating thrombocytopenia, in a maTnin fl l , 
^ including a human, in need thereof which comprises administering to such mammal an effective amount of a selected azo-pyrazole 
^ derivative. 



BNSDOCID: <WO 0121 180A1J_> 



20 



25 



30 



35 



WO 01/21180 

PCT/USOO/26059 

THROMRDPQIFTTN MlMFTir-g 

nELD OF THE INVRMTTOM 
This invention relates to thrombopoietin (TPO ) mi„,etics and the.r use as promoters 
5 of thrombopoiesis and megakaryocytopoiesis. 

BACKGROI nvjn r>F t he INVFNTinM 
Megakaryocytes are bone marrow-derived cells, which are responsible for 
producmg circulating blood platelets. Although comprising <0.25% of the bone marrow 
cells m most spec.es, they have >,0 times the volume of typical marrow cells. See Kuter et 
al. PeqcJMLAcM.Ac^ 91: 111 04- 1 08 ( , 994). Megakaryocytes undergo a 
process known as endom.tosis whereby they replicate the.r nuclei but fail to undergo cell 
d.v.s.on and thereby give nse to polypo.d cells. In response to a decreased platelet^count 
the endomuotic rate increases, higher ploidy megakaryocytes are forced, and the number'of 
megakaryocytes may increase up to 3-foId. See Harker LCIinUnvest. 47 458-465 
(1968). In contrast, in response to an elevated platelet count, the endom.totic rate decreases 
^ySoT ^"^ of megakaryocytes may decrease ' 

The exact physiological feedback mechanism by which the mass of circulating platelets 
regulates the endomitrotic rate and number of bone marrow megakaryocytes is not known T,. 
c.rculat.ng thrombopo.et.c factor involved in mediating this feedback loop is now thought to be 
thrombopo.etm (TPO). More specifically. TPO has been shown to be the main humor^ regulator 
.nsKuatronsmvolving thrombocytopenia. See. e.g., Metcalf Nature 369:519-520(1994) TPO 
has been shown in several studies to increase platelet counts, increase platelet size, and increase 
.sotope mcotporation .nto platelets of recipient an.mals. Specifically. TPO is thought to affect 
megakatyocytopoiesis in several ways: (1) it produces increases in megakaryocyte size and 
number; (2) .t produces an increase in DNA content, in the form of polyploidy in 
megakaryocytes; (3) it increases megakaryocyte endomitosis; (4) it produces increased 
maturatron of megakaryocytes; and (5) it produces an increase in the percentage of precursor 
cells, m the form of small acetylcholinesterase-positive cells, in the bone marrow 

Because platelets (thrombocytes) are necessary for blood clotting and when their 
numbers are very low a patient is at risk of death from catastrophic hemorrhage. TPO has 
potential useful application in both the diagnosis and the treatment of various hematological 
disorders, for example, d.seases primarily due to platelet defects. Ongoing clinical trials 
wrth TPO have indicated that TPO can be administered safely to patients. In addition 
recent stud.es have provided a basis for the projection of efficacy of TPO therapy in the 
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treatment of thrombocytopenia, and particularly thrombocytopenia resuhing from 
chemotherapy, radiation therapy, or bone marrow transplantation as treatment for cancer or 
lymphoma. See e.g., McDonald (1992) Am> J. Fed. Hematologv/Oncologv 14:8-21 
(1992). 

5 The gene encoding TPO has been cloned and characterized. See Kuter et ah, 

Proc. Natl. Acad. Sci. USA 91 : 1 1104-1 1 108 (1994): Barley et al.. Cell 77 : 
1117-1124(1994); KaushanskyetaL, Nature 369:568-571 (1994); Wendling et al.. 
Nature 369:571-574 (1994); and Sauvage et al., Nature 369:533-538(1994). 
Thrombopoietin is a glycoprotein with at least two forms, with apparent molecular masses of 

10 25 kDa and 31 kDa, with a common N-terminal amino acid sequence. See, Hartley, et al.. 
Cell 77 : 1 1 17-1 124 (1994). Thrombopoietin appears to have two distinct regions separated 
by a potential Arg-Arg cleavage site. The amino-terminal region is highly conserved in man 
and mouse, and has some homology with erythropoietin and interferon-a and interferon-b. 
The carboxy-terminal region shows wide species divergence. 

15 The DNA sequences and encoded peptide sequences for human TPO receptor (TPO- 

R; also known as c-mpl) have been described. See, Vigon et al. Proc. Natl. Acad. Sci. USA 
89: 5640-5644 (1992). TPO-R is a member of the haematopoietin growth factor receptor 
family, a family characterized by a common structural design of the extracellular domain, 
including for conserved C residues in the N-terminal portion and a WSXWS motif close to 

20 the transmembrane region. See Bazan Proc. Natl. Acad. Sci. USA 87:6934-6938 (1990). 
Evidence that this receptor plays a functional role in hematopoiesis includes observations that 
its expression if restricted to spleen, bone marrow, or fetal liver in mice (see Souyri et al. 
Cell 63: 1137-1147 ( 1990)) and to megakaryocytes, platelets, and CD34+ cells in humans 
(seeMethiaetal. Blood 82 : 1395-1401 (1993)). Further evidence for TPO-R as a key 

25 regulator of megakaryopoiesis is the fact that exposure of CD34"*' cells to synthetic 
oligonucleotides antisense to TPO-R RNA significantly inhibits the appearance of 
megakaryocyte colonies without affecting erythroid or myeloid colony formation. Some 
workers postulate that the receptor functions as-a homodimer, similar to the situation with the 
receptors for G-CSF and erythropoietin. 

30 The slow recovery of platelet levels in patients suffering from thrombocytopenia is a 

serious problem, and has lent urgency to the search for a blood growth factor agonist able to 
accelerate platelet regeneration. 

It would be desirable to provide compounds which allow for the treatment of 
thrombocytopenia by acting as a TPO mimetic. 

35 As disclosed herein it has unexpectedly been discovered that certain azo-pyrazole 

derivatives are effective as agonists of the TPO receptor, they are potent TPO mimetics. 
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SUM MARY OF THF INVRNTTOM 
This invention relates to compounds of Formula (I): 
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wherein: 
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15 



20 



25 



R and R20 i3 ^^^^^^^^ ^ 

aikyl. subsurated cycloalky] and substilutcd C,-C,2aryl; 

R ' and r2 „e each indep.„den,ly selected f„™ hydrogen, alky,, cycl<»Uy,, a,,, 

alkoxy, (CH2)„OR5, s„|fo„,e .cid, -COOR5. niiro. amino, -NR6r7 n. 
acylamino, -N(RI0)C(O)r1 1, -N(rI0,C(O)Nr6r7, , o,so,R 1 1' cyano 
Wogen -S(0)„r5, pieced -OH. -CONR6r7 ^. ' ^ ' 

acid and -S02NR6r7 ^ ^ 

where 
m is 0-6; 

R5 U seleced from hyd„ge„, cyCCky,, c.-Cja^,. .„bs,i,u,ed alky, 
subsiiluKd cycloalkyi and substituted C|-C|,aryr 

c' 7 "'""^ ^3-6Cyc,oa,ky,. 

phenyl, C,.C,2a,yl „r6 ^ r7 ,ake„ ,„g«her wid, ,he „i,™^n ,„ „|,ieh they 
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are attached represent a 5 to 6 member saturated ring containing up to one other 
heteroatom selected from oxygen and nitrogen, 

R'O and ^ are each independently selected from hydrogen, alkyl, C3- 
5cycioalkyl, C]-Ci2aryl and 

5 n is 0-2; 

r3 and R^ are independently selected from alkyl, cycloalkyl, substituted alkyl, 
substituted cycloalkyl, -{CH2)m COOR^ and a cyclic or polycyclic aromatic ring 

containing from 3 to 16 carbon atoms and optionally containing one or more 
10 heleroatoms, provided that when the number of carbon atoms is 3 the aromatic 

ring contains at least two heteroatoms and when the number of carbon atoms is 4 
the aromatic ring contains at least one heteroatom, and optionally substituted with 
one or more substituenis selected from the group consisting of: alkyl, C|- 
Ci2aryK substituted cycloalkyl, substituted Ci-Ci2aryL aryloxy, hydroxy, 

15 alkoxy, cycloalkyl, acyloxy, amino, N-acylamino, nitro, cyano, halogen, - 

C(0)0R»2, .C(0)NR8r9, -S(0)2NR8r9 -S(0)nR5' protected -OH and alkyl 

substituted with one or more substituents selected from the group consisting of: 
alkoxy, acyloxy, Ci -Ci2aryl, substituted C]-Ci 2ary I, amino, N-acylamino, 0x0, 
hydroxy, cycloalkyl, substituted cycloalkyl, -C(0)0R12, -S(0)2NR8r9, . 
20 S(0)nR5, aryloxy, nitro, cyano, halogen, and protected -OH, 

where 
m is 0-6, 

r5 is selected from hydrogen, alkyl, cycloalkyl, Ci-Ci2aryl, substituted alkyl, 
substituted cycloalkyl and substituted Ci-Ci2aryl, 
25 r8 and R^ are independently selected form hydrogen, cycloalkyl, Ci-Ci2aryl, 

substituted cycloalkyl, substituted Ci-Ci2aryl, alkyl or alkyl substituted with one 

or more substituenis selected from the group consisting of: alkoxy, acyloxy, 
aryloxy, amino, N-acyiamino, 0x0, hydroxy, -C(0)0R5, -S(0)nR5, C(0)Nr5r5, 
S(0)2NR5r5, nitro, cyano, cycloalkyl, substituted cycloalkyl, halogen, C]- 
30 Ci2aryl, substituted C|-Cj2aryl and protected -OH where R^ and n are as 

described above, or r8 and R^ taken together with the nitrogen to which they are 
attached represent a 5 to 6 member saturated ring containing up to one other 
heteroatom selected from oxygen and nitrogen, 

r12 is selected form hydrogen, cycloalkyl, Cj-C]2aryl, substituted cycloalkyl, 
35 substituted C 1 -C j 2aryl, alkyl or alkyl substituted with one or more substituents 

selected from the group consisting of: alkoxy, acyloxy, aryloxy, amino, N- 
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acylamino, oxo. hydroxy, -C(0)0R5, .S(0;„r5, C(0)NR5r5, S(ObNR5R5 
naro. cyano, cyc.oal.y.. substituted cyCoalky, halogen, C.-C.^ar^^ substituted 
C,-C,2an.l and protected -OH where r5 and n are as described above, and 

n IS 0-2; and 

pham,a««icairy accepubk .al,s. hyd^es. solvates and cs,ers .hereof. 

ad^ni J'" " """"^ ""^^yop^ni.. Which comprises 

administering to a sub ect in np^^H tv^^^^^f rr ^*"Hiiac5 

of Fonnula («. '""»■"■ " ™^ -"P-- 

The p^sem invention also relaies .o ,he discovery ,ha, ,he con,pounds of Formula 
(1) are aclive as agonisis of the TPO receptor. formula 

is P-vided novel processes and novel 
'S rntetmedrates usefi.1 in preparing ,he p„sent,y .nvented TK> mimetic compounds. 

Included ,n the present invention are pha.™acentical composittons comprising a 
Phamtaceuttca, earner and compounds nseftt, in the methods Of the invention. 

otesent, ™ Of co-administering the 

presently rnvemed TPO mimetic compounds with further active ingredients. 

PETAILpn D FSrPIPTION OF THP .N„,.=K,T^^„ 
« Formula '"^ " ^ ™"-'« ^ 

and R'olfr/ """^ ' '"""-""^ - in which R 

■ndep^nden ,y selected from hydrogen, carhoxylic acid. C,.,alk„xy. nit.., c, ,allty T 
I2atyl and halogen, and r3 and r4 ^ ^ ^>^^^ j'' ^ 

polycyclic aromatic ring containing from ^ t« izi u 

6 mamin^ from 3 tol 4 carbon atoms and optionally containina 
from one to three heteroatoms. provtded that when the numher of cation atoL~ 
«c rtng contatns at least two heteroatoms and when the numher of carton 3 4 

5 UK arotnattc „„g contains at least one heteroatom. and optionally suhstituted with Z I 
hK-te suhstrtnents selected f.»m the group conststtng of: alky,, carhoxylic acid, 
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acid, substituted alkyl, C5-Ci2aryL substituted cycloalkyl, substituted C^-C\2^iyU aryloxy, 
hydroxy, alkoxy, cycloalkyl, amino, nitro, cyano, halogen and protected -OH; and 
pharmaceutical ly acceptable salts, hydrates, solvates and esters thereof. 

5 Particularly preferred among the presently invented Formula I compounds are those 

in which R and R^^ are hydrogen; X and Y are independently selected from sulfur, oxygen, 
an amino group which is optionally substituted by Cj-CiQalkyl, benzyl or phenyl; R^ and 
r2 are each independently selected from carboxyiic acid, Cj.^alkoxy, C]_5alkyl and 
phenyl; and R-^ and R"^ are each independently selected from a cyclic or polycyclic aromatic 

10 ring containing from 3 to 14 carbon atoms and optionally containing from one to three 

heteroatoms, provided that when the number of carbon atoms is 3 the aromatic ring contains 
at least two heteroatoms and when the number of carbon atoms is 4 the aromatic ring 
contains at least one heteroatom, and optionally substituted with one or more substituents 
selected from the group consisting of: alkyl, carboxyiic acid, sulfonic acid, substituted alkyl, 

15 C5-C i2aryl, substituted cycloalkyl, substituted C6-Cj2aryl, aryloxy, hydroxy, alkoxy, 

cycloalkyl, amino, nitro, cyano, halogen and protected -OH; and 
pharmaceutically acceptable salts, hydrates, solvates and esters thereof. 

The most preferred among the presently invented Formula I compounds are those in 
20 which R and are hydrogen; X and Y are independently selected from sulfur, oxygen, an 
amino group which may be substituted by C j-CjQalkyl, benzyl or phenyl; R' and R^ are 
each independently selected from Cj.^alkoxy, Cj.^alkyl and phenyl; and R^ and R^ are 
each independently phenyl or phenyl optionally substituted with from one to three 
substituents selected from the group consisting of: carboxyiic acid, sulfonic acid, alkyl, 
25 substituted alkyl, hydroxy, alkoxy and halogen; and 

pharmaceutically acceptable salts, hydrates, solvates and esters thereof. 

Preferred among the presently invented compounds are 

30 4-{ 3-methyl-4-[ 1 -{3,4-dimethylphenyl)-3-methyl-5-oxo-2-pyrazolin-4-ylazo]-5-oxo-2- 
pyrazol in- 1-yl} benzoic acid; 

4- { 3-methyl-4-[3-methyl-5-oxo- 1 -(3-trifluoromethylpheny l)-2-pyrazoIin-4-y lazo]-5-oxo-2- 
pyrazolin-l-yl }benzoic acid; 

4- { 3-methyl-4-[ 1 -(4-iodophenyI)3-methyl-5-oxo— 2-pyrazolin-4-y la2o]-5-oxo-2-pyra2olin- 
35 l-yl}benzoic acid; 
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4-,3.™,M.4.n.(3,4.dich,o,ophe„y,,.3-™,h,|.5-„xo-I,-2-pyr.,.„H„-4-v,^^^ 

pyrazolin-l-yl ) benzoic acid; 

1-yl jbenzoic acid; -^v^"" 

5 ^-^3-me.hy,-4-^-(4-..-buty.pheny03-methy.-5-oxo--2-pyra^oJin-4-y,azo^5-oxo^^ 

pyrazolin-l-yl} benzoic acid; 

3-{3-methy.-4-n-(3,4-din,ethy.phenyI).3-n,ethyI-5-oxo-2-pyrazoIin-4-yIazo]-5-oxo-.- 
pyrazolin-l-yJ}benzoic acid; 

^-•'-■"«'>>''-^-I^'-"'e.Hyl-5-oxo-,.(3.,„n„„,„„^^^^^^ 
10 pyrazolin- 1 -yl} benzoic acid; J - 

3.|3-m=.hy,-4-M-<4-i„d„phe„y03-™,hyI-5.oxo-.2.py,azoU„-4^ 

I -yl} benzoic acid; ^^"^ 

3-{3-.e.hy,-4-[,-(3.4-dichiorophenyi«-n,eChyI-5-oxo-i)-2-pyrazol.n-4-y,azo^ 
pyrazolin- 1 -yl } benzoic acid; 

.5 H3..«hy,-4.p-,™,,y,.5.„x,.H,u™„,i„.2.yO-2-^^^^^ 

1- yl} benzoic acid; 

3-{3-..ethyi-4-[I-(4-,...butylphe„yI)3-„,e,hyl-5-oxo-2-pyrazolin-4-ylazo]-5-oxo-2- 

pyrazolin- 1 -yl } benzoic acid; 

2- {3-methy,-4-[^(3,4-d.^,ethy,phenyl)-3-methy,-5-oxo-2-pyrazoIin-4-y,azo]-5-^ 
20 pyrazohn- i-y I } acetic acid; 

2-{3-n,ethy,.4-r3-methyl-5-oxo-^(3-trifluoron,ethy,pheny.)-2-pyrazolin-4-y,^ 
pyrazolin-] -yl }acetic acid; 

2-(3-n,ethyI-4-[,-(3,4-dichlorophenyl)-3-n,ethyl-5-oxo-l)-2-pyrazoJ.n-4-y,azo]-5-oxo-2- 
pyrazolin- 1-y I }acetic acid; and 



25 



30 



35 



2-{3-methyl-4-ri-(4-,.„-butylphenyI)3-n,ethyl-5-oxo~2-pyrazo.,n-4-ylazoJ-5-oxo-.- 
pyrazolin- 1 -yl } acetic acid. 

Compounds of Fonnula (I) ar. included in the phannaceutical compositions of the 
invention and used in the methods of the invention. 

By the tenn "protected hydroxy" or "protected -OH" as used heiein. is meant the 
alcohohc or carboxylic-OH groups which can be protected by conventional blocking groups 
.n the art such as described in "Protective Groups In Organic Synthesis" by Theodo^ W 
Greene. W..ey-Inten.cience. ,981, New York. Compounds containing protected hydroxy 
groups may also be useful as intennediates m the preparation of the pharmaceutically active 
compounds of the invention. ^ 
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By the term "aryl" as used herein, unless otherwise defined, is meant a cyclic or 
polycyclic aromatic ring containing from 1 to 14 carbon atoms and optionally containing 
from one to five heteroaioms, provided that when the number of carbon atoms is 1 the 
aromatic ring contains at least four heteroatoms, when the number of carbon atoms is 2 the 
5 aromatic ring contains at least three heteroatoms, when the number of carbons is 3 the 

aromatic ring contains at least two heteroatoms and when the number of carbon atoms is 4 
the aromatic ring contains at least one heteroatom. 

By the term "C j -C j 2ary] " as used herei n, unless otherwise defined, is meant 

phenyl, naphthalene, 3,4-methylenedioxyphenyl, pyridine, biphenyl, quinoline, pyrimidine, 
10 quinazoiine, thiophene, furan, pyrrole, pyrazole, imidazole and tetrazole. 

By the term "C^-C j2aryr' as used herein, unless otherwise defined, is meant 

phenyl, naphthyl, 3,4-methylenedioxyphenyl, pyridyl, or biphenyl. 

By the term "substituted" as used herein, unless otherwise defined, is meant that the 

subject chemical moiety has one or more subsiituents selected from the group consisting of: 
1 5 -C02R25, aryl, -C{0)NHS(0)2R-5, -NHS(0)^r25, 

hydroxyalkyl, alkoxy, - 
C(0)NR21r2-, acyloxy, alkyl, amino, N-acylamino, hydroxy, -(CH2)gC(0)OR26 

nitro, tetrazole, cyano, oxo, halogen, trifluoromethyl and protected -OH, where 
g is 0-6, r26 is hydrogen or alkyl, r25 is selected form hydrogen, Ci-C4alkyl. aryl and 
trifluoromethyl, and R^l and r22 are independently selected form hydrogen, Ci-C4alkyl, 
20 aryi and trifluoromethyl, and n is 0-2. 

By the term "alkoxy" as used herein is meant -OalkyI where alkyl is as described 
herein including -OCH3 and -OC(CH3)2CH3. 

The term "cycloalkyl" as used herein unless otherwise defined, is meant a 
nonaromatic, unsaturated or saturated, cyclic or polycyclic C3-C12 

25 Examples of cycloalkyl and substituted cycloalkyl substituents as used herein 

include: cyclohexyl, 4-hydroxy-cyclohexyl, 2-ethylcyclohexyl, propyl 4- 
methoxycyclohexyl, 4-methoxycyclohexyl, 4-carboxycyclohexyl and cyclopeniyL 

By the term "acyloxy" as used herein is meant -OC(0)alkyl where alkyl is as 
described herein. Examples of acyloxy substituents as used herein include: -0C(0)CH3, - 

30 OC(0)CH(CH3)2 and -OC(0)(CH2)3CH3. 

By the term "N-acylamino" as used herein is meant -N(H)C(0)alkyl, where alkyl is 
as described herein. Examples of N-acylamino substituents as used herein include: - 
N(H)C(0)CH3, -N(H)C(0)CH(CH3)2 and .N(H)C(0)(CH2)3CH3. 

By the term "aryloxy" as used herein is meant -OC6-C]2aryl where C6-Ci2aryl is 
35 phenyl, naphthyl, 3,4-methylenedioxyphenyl, pyridyl or biphenyl optionally substituted with 
one or more substituents selected from the group consisting of: alkyl, hydroxyalkyl, alkoxy, 

-8- 



BNSCX5CID: <WO ^01211 80A1_L> 



15 



20 



25 



30 



WO 01/21180 

PCT/USOO/26059 

.nf„l„„mc,hyl. acyloxy. an,i„„. N..oy,a™„„. M,.xy, .(CH„,C(0,OR 1 3 .s,o, R H 
»d RM , ^^^^^^ ^^^^ . V 0-2 

phenoxy. 4-nuorophc„yl„xy and biptenyloxy. 

By ,he ,e™, Wroa-on.- as h.„i„ ^3 naa„, oxygen, nitrogen or snifur 

p^::-— ^^^^^ 

AH publications, including bu, no, ,i„,i,ed ,0 pa,e„,s and pa,en, app],ca„o„s ciied 
■n .b,s specfication are be„i„ ineorporaied by „fe,e„ce as .bough f„„y se'ronH 

Compounds of Fonnula (I) are included in , he ph.™,acemicd comp„s„io„s of , he 
■nvennon and used in .he „e.h™,s of U,e i„ve„.i„n. Where a -COOH or -OH .Ip ; 

presen. pha™ace„.ica„y acceptable es.ers can he employed, for example ™.hZhyl 

P valoyloxymchyl. and ,he like for -COOH. and a«.,e malea,e and ,he liKe f. OH 1 
hose e i„ „^ ^„ ^^^^^^^ ^^^^^^^^ 

sustained release or prodnig formulalions. 

The novel compounds of Fonnula 1 are prepared as shown in Scheme I below or bv 
analogous methods, wherein X. Y R R I r2 r3 r4 . „7n ^ 
,^ . . J , ■ ■ K, K . R . R3, R4 and r20 a„ ^ defined in Formula I 

and provided that the "R" v v i_ "i^uimuiai 
P .he R . X. and Y substituen.s do not include any such substituents that 

:::: her 



Scheme I 
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■,o 



,NH, 





(a) (b) (c) (d) 



III 




N-N 
iv N 



N 



W 
N-N 



(f) 

i) NaN02, HCl, water then SnCl2, water; ii) AcOH, heat, iii) 4.CH.r(C6H4)-S02N3, EtiN, 
MeOH; iv) pyrazole, Et^N, EtOH 

5 

Scheme I outlines the formation of compounds of formula (I) where R is H and X is 
O. Compounds of formula (I) where R is not H and X is not O can be made by analogous 
methods well known to those of skill in the art. An amine such as 4-aminobenzoic acid or 
3,4-dimethylaniline, compound (a), is diazotized by the action of sodium nitrite and an 
10 appropriate acid such as hydrochloric acid, nitric acid or sulfuric acid in an appropriate 

aqueous solvent system such as water or eihanol-water mixtures then reduced in situ by tin 
chloride to afford hydrazine, compound (b). The hydrazine is then condensed with a beta- 
keto ester such as ethyl acetoacetate, compound (c), in an appropriate solvent such as acetic 
acid orethanol at an appropriate temperature typically 0-100° to give the corresponding 

15 pyrazole, compound (d). The pyrazole (d) is then treated with a sulfonyl azide such as p- 
toluenesulfonyl azide in the presence of a base typically triethylamine or pyridine in a 
suitable solvent such as ethanol, methanol or tetrahydrofuran to afford diazopyrazole (e). 
Compound (0 is then formed by the reaction of diazo compound (e) in a coupling reaction 
with an appropriate pyrazole (d) in the presence of a base, preferably triethylamine or 

20 sodium hydrogen carbonate, or an acid, preferably hydrochloric acid in an appropriate 
solvent such as ethanol. 

The treatment of thrombocytopenia, as described herein, is accomplished by 
enhancing the production of platelets. 

By the term "co-administering" and derivatives thereof as used herein is meant 

25 either simultaneous administration or any manner of separate sequential administration of a 
TPO mimetic compound, as described herein, and a further active ingredient or ingredients, 
known to treat thrombocytopenia, including chemotherapy-induced thrombocytopenia and 
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Compounds of .he prewn, inveraion were tested for „™ 
TTOre,»pt„rinaLucifen,»„ . f"P°ttncy as mimelics of the 

3U45(1995)bysubstin,ti„gaTP&,,sponsiveBaF3^^7^r7^~T, o 
" 5^'-2,,,,5M.5M.,f„rtheHep0.ce,,s: ^...^^ 
express TPO receptors a„dc,ose,y tnatch the patte™ of StIt Z , T"" 

««s. In th^s assay. pt,rir»d h„n,an CD34. pro e°ro7rr ""^ ™ 

w.h test compounds for ,0 days and the ..2, Z: ZZLT' " '"'^ 
glycoprotein CD41 fgnTlb^ a „.„.u expressing the transmembrane 

cytometry (see Cwi^fs E measured by flow 

ry ^see cw.rla, S. E. et al Science. 1997. 276, 1696-1699) 

The pharmaceutically active compounds within the scooe of thU 
useful as TPO mim^»;^e . °^ ^"'^ invention are 

Some of the ptefemid compounds within the scone of ■!» ■ 
actuation from about 4% to IO(K, con, i ""l^ "'"^ '"^«""oi> showed 

-ay The ptefetred com ouuT h ° '™">" "'"'"-^O "M in the iucifet^e 
n-p. ce„s at a —tio Tft t! rj^'r^rT" ~°» 
..o showed activity m the C04, me.a 3- 7 ~ 
P.«e„, invention .hereforprrirs I^od ' f ~ ^ 
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compound of Formula (I), as described above, or a pharmaceutically acceptable salts, 
hydrates, solvates and esters thereof, in a quantity effective to enhance platelet production. 
The compounds of Formula (I) also provide for a method of treating the above indicated 
disease states because of their demonstrated ability to act as TPO mimeiics. The drug may 
5 be administered to a patient in need thereof by any conventional route of administration, 
including, but not limited to, intravenous, intramuscular, oral, subcutaneous, intradermal, 
and parenteral. 

The pharmaceutically active compounds of the present invention are incorporated 
into convenient dosage forms such as capsules, tablets, or injectable preparations. Solid or 

10 liquid pharmaceutical carriers are employed. Solid carriers include, starch, lactose, calcium 
sulfate dihydrate, terra alba, sucrose, talc, gelatin, agar, pectin, acacia, magnesium stearate, 
and stearic acid. Liquid carriers include syrup, peanut oil, olive oil, saline, and water. 
Similarly, the carrier or diluent may include any prolonged release material, such as glyceryl 
monostearaie or glyceryl distearate, alone or with a wax. The amount of solid carrier varies 

15 widely but, preferably, will be from about 25 mg to about 1 g per dosage unit. When a 
liquid carrier is used, the preparation will be in the form of a syrup, elixir, emulsion, soft 
gelatin capsule, sterile injectable liquid such as an ampoule, or an aqueous or nonaqueous 
liquid suspension. 

The pharmaceutical preparations are made following conventional techniques of a 
20 pharmaceutical chemist involving mixing, granulating, and compressing, when necessary, 

for tablet forms, or mixing, filling and dissolving the ingredients, as appropriate, to give the 

desired oral or parenteral products. 

Doses of the presently invented pharmaceutically active compounds in a 

pharmaceutical dosage unit as described above will be an efficacious, nontoxic quantity 
25 preferably selected from the range of 0.001 - 100 mg/kg of active compound, preferably 

0.001 - 50 mg/kg. When treating a human patient in need of a TPO mimetic, the selected 

dose is administered preferably from 1-6 times daily, orally or parenterally. Preferred forms 

of parenteral administration include topically, rectally, transdermally, by injection and 

continuously by infusion. Oral dosage units for human administration preferably contain 
30 from 0.05 to 3500 mg of active compound. Oral administration, which uses lower dosages 

is preferred. Parenteral administration, at high dosages, however, also can be used when 

safe and convenient for the patient. 

Optimal dosages to be administered may be readily determined by those skilled in 

the art, and will vary with the particular TPO mimetic in use, the strength of the preparation, 
35 the mode of administration, and the advancement of the disease condition. Additional 
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inciudins tomans comprises ,H„- ° """"nais. 

The invention also provider for th^ 

-nanufacu. ofa medicare', f„. LI 

. treating thrombocytopenia 

The invention also provides for a nh»™ 

' -".«.c aLpo ™':^'°7-- - as . ^ 

carrier. """'^ ^ Pharmaceutically acceptable 

The invention also provides for a nh^^ 
.-.m.™ of .hrombocopel ^t," fr „se i„ ,h. 

pHa™a„„.ica,,,accep,ar::e 

The invention also provides fnr n «Ko 

.a,e..p^,o„„,.,i,j,::::;— -^^^^ 

acceptable carrier. W a pharmaceutically 

No unacceptable roxicological effects are expected wh, 
-vention a^ administered In accr^ance .Itb .be preCnt:::" " 

c»-admi„i:r:::bt:r:re:z:"~°^'^-'- 

-™-oc.ope„,a.,„c,ndln.cbem'~d:::t:r~ 
•ransplantatlon and other conditions wl,h Z . Wn.a and bone marrow 

known to bave utility „be„ " "■■"P-""^ 

contemplated E^uivaC r::;""" ' "° "^'^ 

*n it. tbe an ,b.t tbe compounds of Fot^uT iT"^ "^'^"'^ 
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"-»»....a.oma„d.beiowerp,r:r;:::rre:::"^""'"'»"«-" 
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- 13- 



wo 01/21 180 PCT/USOO/26059 

pyrazoie ring. Tautomeric forms of the compounds of Formula I are exemplified by the 
following Formulae II, III and IV: 




where the W groups are as defined above. All such compounds are included in the scope of 
the invention and inherently included in the definition of the compounds of Formula I, 

Without further elaboration, it is believed that one skilled in the art can, using the 
preceding description, utilize the present invention to its fullest extent. The following 
Examples are, therefore, to be construed as merely illustrative and not a limitation of the 
scope of the present invention in any way. 

Experimental Details 
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Example 1 

Preparation of 4-r 1 -(3,4-dimethviphenvn-3-methvl-4-(3-methvl-5-oxo-2-pvrazolin>4- 
vlazo)'5'Oxo-2-pvrazolin- 1 -vllbenzoic acid 



a) 1 -{3,4-Dimethylpheny l)-3-methyI-3-pyrazolin-5-one 

20 A solution of 3,4-dimethylphenyIhydrazine (7.3 g; 0.053 mol.) and ethyl 

acetoacetate (6.9 g; 0.053 mol.) in glacial acetic acid (50.0 mL) was stirred and heated at 
100° for 24h. The solvent was evaporated and the product purified by chromatography 
(silica gel, 50% ethyl acetate/hexanes) to afford the title compound (16.8 g; 64%). MS(ES) 
m/z 203 [M+H]. 

25 

b) 4-(4-Dia20-3-methyl-5-oxo-2-pyrazolin-l-yl)benzoic acid 

A solution of 4-(3-methyl-5-oxo-2-pyrazolin-l-yl)benzoic acid (5.0 g, 0.023 mol) 
and p-toluenesulfonylazide (5.03 g, 0.026 mol) in methanol (30.0 mL) was treated with 
triethylamine (5.2 g; 0.05 1 mol.) and the reaction was stirred at room temperature for 
30 5hours. 



- 14- 



BNSDOCIO: <WO ^0121 180A1_L> 



JO 



wo 01/21180 

T,. '*CT/US00/26059 
i he reaction was concentrated a d 

and ethyj acetate (lOOmL). n^e resul.in " ^cid (100 mL) 

ti..e compound (3.4 g, 6, as aX 'T"" ^"'^ ''^^'^ ^ ^^^^^ 

; as a yellow powder. MS(ES) m/z 245 [M+H]+. 

c) -(3'4-dimethyIpheny|)-3-methyl-4-(3-methvI S n o 

pyrazolin- 1 -yljbenzoic acid '"'"'^'■"-°^°-2-Py^azolin-4-ylazo)-5-oxo-2- 

— d:r;::::::;~ 

-Ma..e(0.10.Ua...edat:oJ:~ 

The mixture was evaporated and treated with IM u . 
and a solid collected. Purification bv ch ^ hydrochloric acid (10 mL) 

ui II icaiion by chromatography ron<5 ^ 
acetonitrile:water(0.1%TFA>lafforW ^ u - ^^^P gradient, 10-90% 
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Examp lp 9 

Preparafinn ^.€41^ mrfh. l 1 r:i ^ . 

*'°"'>wmg the procedure of Fxpm„i» 
prepay (0.78 ^^^^^.S^ZZlZZZ '~ 
25 '»4-(3-Melhy].4.(3-melhy|.5.cxo-l-(3 ,rin. 

Following the procedure of Examnle » 

Examp le 

Preparat ion o<^4-< ^-'"'"hy i.^j^_^_j^^^j^^^^^ 

5 

a) '-(4-Iodophe„yl)-3-methyI-3-py^„„.5.^„^ 
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Following the procedure of Example la), except substituting 4- 
iodophenylhydrazine for 3,4-dimethylphenyIhydrazine, the title compound was prepared 
(0.60 g: 17%).MS(ES)m/z301 [M+H]. 

b) 4-{ 3-Methyl-4-[ I -(4Modophenyl)3-methyl-5-oxo-2-pyrazolin-4-ylazo]-5-oxo-2- 
pyrazoiin-l-yl} benzoic acid 

Following the procedure of Example Ic) except substituting the compound from 
Example 3a) for l-(3,4-dimethylphenyl)-3-methyl-3-pyra2o]in-5-one, the title compound 
was prepared as an orange powder (i 0.0 mg; 12%). MS(ES) m/z 545 [M+H]+. • 

Example 4 

Preparation of 4- { 3>methvl-4-f I -r3,4-dichlorophenvl V3-methvl-5-oxo-l)>2-pvrazolin-4- 
vla2o1-5-oxo-2-pvrazolin-1-vn benzoic acid: 

a) 1 -(3,4-Dichloropheny l)-3-methyl-3-pyrazolin-5-one 

Following the procedure of Example la), except substituting 3,4- 
dichlorophenylhydrazine for 3,4-dimeihylphenylhydrazine, the title compound was prepared 
(5.0 g; 77%). MS(ES) m/z 244 [M+H]. 

b) 4-{ 3-Methyl-4-[ 1 -(3,4-dichlorophenyl)-3-methyl-5-oxo-l)-2-pyrazolin-4-ylazo]-5-oxo-2- 
pyrazolin-l-yl}benzoic acid 

Following the procedure of Example Ic) except substituting the compound from 
Example 4a) for I-(3,4-dimethylphenyl)-3-methyl-3-pyrazolin-5-one, the title compound 
was prepared as an orange powder (5.0 mg; 7%). MS(ES) m/z 488 [M+H]+. 

Example 5 

Preparation of 4-{3-methvl~4->r3-methvl-5-oxo-l->(auinolin-2-vn-2-pvra2olin-4-vlazol-5- 
oxo-2-pvrazol in- l-vU benzoic acid 

a) 3-Methyl- l-(quinolin-2-yl)-3-pyrazblin-5-one 

Following the procedure of Example la), except substituting 2-hydrazinoquinoHne 
for 3,4-dimethylphenyIhydrazine, the title compound was prepared (0.84 g; 56%). MS(ES) 
m/z 226 fM+H]. 
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»)l-(4.,m-Bu,y,phe„y,,.3.„e,hy,.3-pyr.zor.„-5-„„, 

Examp le 7 



25 Prepa^aoon 3-f3-n,ethy,-4-r,-(3,4-di.e.hy,phe„y,)- 
yiazo]-5-oxo-2-py^o.i„-,-y,jbe„zoic acid 

a)3-(3-Mechy,-5-oxo-2-pyrazoIi„-,-y,)5e„^oic 



yI}benzoicacid Pyrazolin-4- 



acid 

30 



Following the procedure of Examole la^ 
acid for 3,4-dimethyIphenylhydrazine the tL c '""''"'"'"^ ^-hydraz.nobenzoic 

MS(ES) m/2 219 [M+H]. ' '^°'"PO"nd was prepared (13.7 g; 96%). 
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Following the procedure of Example lb), except substituting the compound from 
Example 7a) for 4-(3-methyl-5-oxo-2-pyrazolin-l-yl)benzoic acid, the title compound was 
prepared as a yellow powder (4.5 g; 8 1 %). MS(ES) m/z 245 fM+H]. 

5 c) 3-[ 1 -(3,4-dimethylphenyl)-3-methyl-4-{3-methyl-5-oxo-2-pyrazoIin-4-ylazo)-5-oxo-2- 
pyrazoiin- l-yl]benzoic acid 

Following the procedure of Example Ic), except substituting the compound from 
Example 7b) for 4-(4-diazo-3-methyl-5-oxo-2-pyrazolin-l-yl)benzoic acid, the title 
compound was prepared as an orange powder (11 .0 mg; 16%). MS(ES) m/z 447 [M+H]+. 
10 Example 8 

Preparation of 3-{ 3-methvl -4-f3>methvl-5-oxo- l-(3-trifluoromethvlDhenvl)-2>pvrazoiin-4- 
vlazo1-5-oxo-2-pvrazonn- 1 -vl ) benzoic acid 

15 Following the procedure of Example Ic), except substituting the compound from 

Example 7b) for 4-(4-diazo-3-methyl-5-oxo-2-pyrazolin-l-yl)benzoic acid and the 
compound from Example 2a) for 3,4-dimethylpheny I hydrazine, the title compound was 
prepared as an orange powder (10.0 mg; 14%). MS(ES) m^z 487 [M+H]+. 

20 Example 9 

Preparation of 3-( 3- methvl-4-f 1 -(4-iodoDhenvn3-methvl>5-oxo-2-pvrazolin-4- 
vlazo1-5-oxo-2-pvrazolin- 1 -vU benzoic acid 

25 Following the procedure of Example Ic), except substituting the compound from 

Example 7b) for 4-(4-diazo-3-methyl-5-oxo-2-pyrazolin-l-yl)benzoic acid and the 
compound from Example 3a) for 3,4-dimethylphenyIhydrazine, the title compound was 
prepared as an orange powder (8.0 mg; 10%). MS(ES) m/z 545 [M+H]+. 

30 Example 10 

Preparation of 3- f 3-methv^4-^1-f3,4-dichlo^ophenvn-3>methv^5-oxo■n-2-pvrazolin-4- 
vlazo^■5-oxo-2-pvrazo^in- l-vUbenzoic acid 

35 Following the procedure of Example Ic), except substituting the compound from 

Example 7b) for 4-(4-diazo-3-methyl-5-oxo-2-pyrazolin-l-yl)benzoic acid and the 
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compound from Example 4a^ fnr ^ 4 ^- 

Examp le 1 1 

compound from Examole 5^^ fnr ^ ^ . Pyrazohn- 1 -yDbenzoic acid and the 
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Examp le 19 

Preparation r>f ^-n mrrhv? ^ n />i 



30 



5-oxo-2-pYrazo].n-l-vl }h.»^nir nriil 

compound from Examole f..^ f , . Py'^^""- '-yObenzoic acid and the 

Examp le 1^ 
Preparat ion of 9-f ^-mefhvl 4 n /i >f ^. 

a) 2-(3-Me,byl-5-oxo.2.pyraMll„- l-y|,ace,ic acid 



25 



b)2-(4-Dia2o.3-methyl-5.oxo.2-pyrazolin.l. 



yOacetic acid 
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Following the procedure of Example lb), except substituting the compound from 
Example 13a) for 4-(3-methyl-5-oxo-2-pyrazolin-l-yl)benzoic acid, the title compound was 
prepared as a yellow powder. MS(ES) m/z 183 [M+H]. 

5 c) 3-[ I -(3,4-dimethylpheny I)-3-methyl-4-(3-methy]-5-oxo-2-pyrazolin-4-y lazo)-5-oxo-2- 
pyrazolin-l-yl]benzoic acid 

Following the procedure of Example Ic), except substituting the compound from 
Example 13b) for 4-(4-diazo-3-methyl-5-oxo-2-pyrazolin-l-yl)benzoic acid, the title 
compound was prepared as an orange powder (22.5 mg; 39%). MS(ES) m/z 385 [M+H]+. 

10 

Example 14 

Preparation of 2-{3-methvl>4-f3-methvl-5-oxo- ^(3-trifluoromethvlphe^vlV2-pvrazolin■4- 
vlazo1-5-oxO"2-pvrazolin>l-vl}acetic acid 

15 

Following the procedure of Example Ic), except substituting the compound from 
Example 13b) for4-(4-diazo-3-methyl-5-oxo-2-pyrazolin-l-yI)benzoic acid and the 
compound from Example 2a) for 3,4-dimethylphenyIhydrazine, the title compound was 
prepared as an orange powder (2,0 mg; 3%). MS(ES) m/z 425 [M+H]+. 

20 

Example 15 

Preparation of 2- { 3-methvU4-f 1 -(3,4-dichlorophenvn-3-methvl-5-oxo-l)-2-pvrazolin>4> 
vlazo1-5-oxo-2-pvrazolin- 1 -vl ) acetic acid 

25 

Following the procedure of Example Ic), except substituting the compound from 
Example 13b) for 4-(4-diazo-3-methyl-5-oxo-2-pyrazolin-l-yl)benzoic acid and the 
compound from Example 4a) for 3,4-dimethyIphenylhydrazine, the title compound was 
prepared as an orange powder (2.0 mg; 3%). MS(ES) m/z 426 [M+H]+. 

30 

Example 16 

Preparation of 2-{ 3-methvl-4-r 1 -(4-fgrf-butvlphenvn3-methvl-5-oxo-2-pvrazolin-4-vlazol~ 
5-oxo- 2-pvrazol in- 1-vU acetic acid 
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£xamEleJ7-Cap.nl^r^^ 



LSition 



10 



25 



lablej 

INGREnTFMTg 

^■(.-(3.4-di™,Mphe„,„.3.„e,h,M-<3.™„„.5-o,c..- 

pyra2oIin.4-yJazo)-5-oxo-2.pyra2ofin-l vllh^n - 

^'^'^^^^"n-j-yjjbenzoic acid 

(Compound 1) 
Lactose 

TaJc 55 mg 

Magnesium Stearate ' ^ 

4mg 



15 




The sucrose, calcium sulfate dihvdrate and n „ 



-21 - 



8NS0OCID: <WO_0121 180AI. 



wo 01/21180 



PCT/USOO/26059 



Table II 



INGREDIENTS 



AMOUNTS 
20 mg 



4-{ 3-methyI-4-[ 1 -(4-iodophenyl)3-methyU5-oxO"2-pyrazoIin 
4-ylazo]-5-oxo-2-pyrazolin- J -yl} benzoic acid (Compound 3) 



calcium sulfate dihydrate 

sucrose 

starch 

talc 

stearic acid 



30 mg 
4 mg 
2 mg 
1 mg 

0.5 mg 



5 



10 



Preferred among the compounds of the present invention are the compounds of 
Examples 1 and 10. 

The compound of Example 1 demonstrated an activity of, EC50 = 0.72 uM, 56% 
TPO in the above luciferase assay. 

While the preferred embodiments of the invention are illustrated by the above, it is 
to be understood that the invention is not limited to the precise instructions herein disclosed 
and that the right to all modifications coming within the scope of the following claims is 
reserved. 
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A compound represented by the following Formula 



/ 




wherein: 



R and r20 ,3 ,,|^,^ 

R ' and r2 are each independently selected fro.^ k ^ 

^ -N(R.0,C(O,R. .. -N(R.0.C(O)Nr6k7 .n,r,0,so,R. i' 

halogen, .S(0)„R5prottcted -OH, -CONr6r7 „h„ . . 

acid and .S02Nr6r7 • «>NR r , phosph„n,c ac,d, phosphinic 



where 
m is 0-6; 



R5 is seleced from hydrogen, aUyl, cycloalkvj c, ,, - 
»yc,„a,M and .„.3„.l C,-C,'t^ ' 

r r r ""''f ""-'^ f„„, Hydr„^„. C3-,cyc.„„M 

phenyl, Ci-CioarvJ or r6 r>7 * i ' ^3 b^ycioaiKyJ, 

I narylorR and r7 taken together with the nitrogen to which they 
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are attached represent a 5 to 6 member saturated ring containing up to one other 
heteroatom selected from oxygen and nitrogen, 

R^O and ^ are each independently selected from hydrogen, alkyi, C3- 
6cycloalkyl, phenyl, C]-Ci2aryl and 

n is 0-2; 

R^ and are independently selected from alkyl, cycloalkyl, substituted alkyl, 
substituted cycloalkyl, -(CH2)ni COOR^ and a cyclic or polycyclic aromatic ring 

containing from 3 to 16 carbon atoms and optionally containing one or more 
heteroatoms, provided that when the number of carbon atoms is 3 the aromatic 
ring contains at least two heteroaioms and when the number of carbon atoms is 4 
the aromatic ring contains at least one heteroatom, and optionally substituted with 
one or more substituents selected from the group consisting of: alkyl, C]- 
Ci2aryl, substituted cycloalkyl, substituted Ci-Ci2aryl, aryloxy, hydroxy, 

alkoxy, cycloalkyl, acyloxy, amino, N-acylamino, nitro, cyano, halogen, - 
C(0)0R12, .C(0)NR8r9, .S(0)2NR8r9, -S(0)nR5, protected -OH and alkyl 

substituted with one or more substituents selected from the group consisting of: 
alkoxy, acyloxy, Ci-Ci2aryl, substituted C|-Ci2aryl, amino, N-acylamino, 0x0, 
hydroxy, cycloalkyl, substituted cycloalkyl, -C(0)OR^-, -S(0)2NR8r9, . 
S(0)nR5, aryloxy, nitro, cyano, halogen, and protected -OH, 
where 
m is 0-6, 

r5 is selected from hydrogen, alkyl, cycloalkyl, C]-Ci2aryl, substituted alkyl, 
substituted cycloalkyl and substituted C|-Ci2aryl, 

rS and r9 are independently selected form hydrogen, cycloalkyl, Ci-Ci2aryl, 
substituted cycloalkyl, substituted Ci-Ci2aryl, alkyl or alkyl substituted with one 

or more substituents selected from the group consisting of: alkoxy, acyloxy, 
aryloxy, amino, N-acylamino, 0x0, hydroxy, -C(0)0r5, -S(0)nR^, C(0)NR5r5, 
S(0)2NR5r5, nitro, cyano, cycloalkyl, substituted cycloalkyl, halogen, C|- 
Ci2aryl, substituted C|-Ci2aryl and protected -OH where R^ and n are as 
described above, or R^ and r9 tciken together with the nitrogen to which they are 
attached represent a 5 to 6 member saturated ring containing up to one other 
heteroatom selected from oxygen and nitrogen, 

R^2 is selected form hydrogen, cycloalkyl, Ci-C]2aryl, substituted cycloalkyl, 
substituted Ci-C]2aryl, alkyl or.alkyl substituted with one or more substituents 
selected from the group consisting of: alkoxy, acyloxy, aryloxy, amino, N- 
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ox„, hydroxy, .C,0,0r5, .S(0,„r5, c,0,NR5r5. S(0„NR5r5 

" is 0-2; a^d " """"" 

pKa™..„,io.„y a„ep,abl= sa,.s. hyd^e. soiva.es and e.,«„ .he.of. 

2. A compound of claim I selected from 
4-{3-methyl-4-[3-methyl-5-oxo-l-(quinoIin 2 vl^ 9 

l-yl}benzoicacid; ^'"'"°""-'-^'^-'-Py-^°""-4-y'azo]-5-oxo-2-py«zolin- 
pyrazolm-l-yl J benzoic acid- ylazoj-5-oxo-2- 

30 3-|3-meIhyr-^(|.(4.,e„.|,„,y|^ ,„ , 

33 p^icrrr"'"^'-'"^""^^^^^^^^ 
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2- { 3-methy l-4-[ 1 -(3,4-dichIoropheny I)-3-methyl-5-oxo-l)-2-pyra2olin-4-y lazo]-5-oxo-2- 
pyrazolin- 1 -yl} acetic acid; and 

2-{3-iTiethyI-4-[l-(4-r^r/»butylphenyl)3-methyl-5-oxo--2-pyrazolin-4-yla2o]-5-oxo-2- 
pyrazol in- 1-yl} acetic acid; 

5 or a pharmaceutical acceptable salt, hydrate, solvate or ester thereof. 

3. A pharmaceutical composition which comprises a compound of Claim 
1 and a pharmaceutically acceptable carrier. 

10 4. Use of a compound of Formula (I), as described in claim 1 , in the 

manufacture of a medicament for use in therapy. 

5. Use of a compound of Formula (I), as described in claim 1 , in the 
manufacture of a medicament for use in treating of thrombocytopenia. 

15 

6. A method of treating of thrombocytopenia in a mammal, including a 
human, in need thereof which comprises administering to such mammal a 
therapeutically effective amount of a compound of Formula (I), as defmed in claim 1 . 

20 7. A method of treating of thrombocytopenia in a mammal, including a 

human, in need thereof which comprises administering to such mammal a 
therapeutically effective amount of a compound of claim 2. 

8. A method of enhancing platelet production in a mammal, including a 
25 human, in need thereof which comprises administering to such mammal a 

therapeutically effective amount of a compound of Claim 1. 

9. A method of enhancing platelet production in a mammal, including a 
human, in need thereof which comprises administering to such mammal a therapeutically 

30 effective amount of a compound of Claim 2. 

10. The method of claim 6 wherein the compound is administered orally. 

1 1 . The method of claim 6 wherein the compound is administered 
35 parenterally. 
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13. A process for the preparation of a compound of Formula (I, 




reacting a compound of the following foJ^^^'J^f' ^'^''^ ' ' -"-"^ --prises: 



10 



N-N 

^ (i) 



wherein R.r1,r3 and X are as descrihf.H in r-i • . • 



N 
N 

R 




15 



N-N 



(ii) 



Wherein R, R 1 , r3 ^ are as described in Claim , • 

If":!^^^^^^^^^^^^ - ~ P-o.e r^actan, to fonn a compound 

20 ~-°P-^^^^^ 
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14. A process for preparing a pharmaceutica] composition containing a 
pharmaceutically acceptable carrier or diluent and an effective amount of a compound 
of the Formula (I) as described in claim 1 and pharmaceutically acceptable salts, 
hydrates, solvates and esters thereof which process comprises bringing the compound of 
5 the Formula (I) into association with the pharmaceutically acceptable carrier or diluent. 
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